SUMMARY Diastolic hypertension has been widely and justifiably accepted as a cause of cardiovascular mortality. However, it has also been accepted that the cardiovascular sequelae of hypertension derive chiefly from the diastolic component. Because systolic and diastolic pressure are usually highly correlated it is not easy to dissociate the effects of each. Statistical analysis suggests that systolic pressure is actually the more potent contributor to cardiovascular sequelae. Even isolated systolic pressure elevation is associated with an excess cardiovascular mortality. At low diastolic pressures (i.e., < 95 mm Hg), risk rises with the level of systolic pressure. Also, isolated systolic hypertension is most ominous in the elderly, in whom it is highly prevalent.
ELEVATED BLOOD PRESSURE is recognized as a powerful precursor of the major cardiovascular diseases, including coronary heart disease, cerebrovascular disease, cardiac failure and occlusive peripheral arterial disease.1-3 Although blood pressure is an acknowledged risk factor for cardiovascular disease, it is taught clinically and the conviction of most physicians is that the diastolic component is the chief determinant of the cardiova, "-ar sequelae of hypertension.4-6 The level of diastbrL: pressure rather than the level of systolic pressure is the current indication for treatment of hypertension.7 There is, however, abundant evidence that both the systolic and diastolic components of the blood pressure predict the occurrence of cardiovascular disease.'-" Epidemiologic evidence indicates that systolic pressure may be a better predictor than diastolic pressure for most cardiovascular sequelae of hypertension.9
The importance of isolated systolic hypertension as a precursor of cardiovascular disease remains controversial despite increasing evidence relating it to cardiovascular morbidity and mortality.10 In this report we present data on isolated systolic hypertension in the Framingham cohort. Data are presented on the prevalence of isolated systolic hypertension and on the relation of isolated systolic hypertension to the incidence of cardiovascular disease.
Methods
The data presented are from the Framingham Study, which was initiated in 1948 with a cohort of 5209 men and women ages 30-62 years who have been examined biennially since that time. This report examines data on systolic and diastolic blood pressure obtained during 20 years of follow-up.
At each biennial examination three pressures were obtained, one by a nurse and two by the examining physician. The first blood pressure was taken by a nurse soon after the clinical phase of the examination began. A physician took readings at the beginning and end of the physical examination near the end of the clinic visit. Readings were taken in the left arm of the seated subject using a mercury sphygmomanometer with cuffs large enough to fit the most obese arm. The first reading taken by the physician is used in this report.
Criteria for the various cardiovascular end points, the sampling procedure, response rates and laboratory methods have been published elsewhere.'1 All new cardiovascular events were reviewed by a panel of investigators and only those meeting minimal criteria were accepted. Follow-up on mortality has been reasonably complete with only 3% completely lost in the 20 years. About 85% have appeared for each biennial examination at the clinic; interim information was available on hospitalization and physician visits.
Logistic analyses were done to assess the effect of blood pressure on the incidence of cardiovascular disease. The estimates of the logistic coefficients were obtained using an iterative maximum likelihood approach as suggested by Walker only a sign of arteriosclerosis, which is responsible for the cardiovascular sequelae.'0 At the eighth annual examination, pulse-wave recordings were obtained on the Framingham cohort.14 The depth of the dicrotic notch was graded from 1 to 4 (4 = absence of notch). While more sophisticated assessments of the rigidity of the arterial system exist, some evidence suggests that the depth of the dicrotic notch is related to arterial rigidity i.e., the prevalence of coronary heart disease in men." Subjects without a dicrotic notch have a higher mean pulse pressure and a higher prevalence of isolated systolic pressure than those with a dicrotic notch ( fig. 1 ). Although this condition may be considered an accompaniment of aging due to progressive loss of arterial elasticity, it cannot be considered innocuous. People with isolated systolic hypertension, even in advanced age, have a substantially increased risk.
Hemodynamic studies of isolated systolic hypertension have indicated that in those over age 35 years there is generally a normal heart rate, a decreased left ventricular ejection rate and a reduced cardiac index. '6 There is also an increased peripheral resistance, a disproportionate rise in systolic pressure relative to diastolic pressure and a widening pulse pressure. These changes could reflect atherosclerotic loss of arterial compliance.
In persons under age 35 years with isolated systolic hypertension, the hemodynamics may differ. In this It has been claimed that isolated systolic hypertension is only an innocent accompaniment of inelastic rigid arteries as a result of aging. This is attributed to arteriosclerosis and as a consequence, isolated systolic hypertension should accompany predominantly atherosclerotic cardiovascular sequelae. However, in the Framingham cohort isolated systolic hypertension was also found to be related to hypertensive cardiac failure and to stroke, as well as to coronary heart disease and occlusive peripheral arterial disease. The pulse-wave data also indicate that systolic hypertension per se is associated with the cardiovascular sequelae whether the vessel is rigid or not. Further, isolated systolic hypertension 10 or more years before any clinical event appears is also related to cardiovascular sequelae.
Experience in geriatric hospitals suggests that isolated systolic hypertension can be treated effec- 
